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BATTERY 

PROBLEM TO BE SOLVED: To increase capacity, extend life time, and enhance rate 
characteristic, high temperature characteristic, and safety of a secondary battery positive 
electrode material by causing Li, O, Mg to be essential elements as the elements 
constituting positive electrode active material, and causing Mg to exist at a Li position in a 
layer-like or zigzag layer-like LiMe02 structure. 

SOLUTION: Me is one kind from among Mn, Co, Ni, Fe. When Mg replaces Li, a crystal 
structure is stabilized in positive electrode active material, so that the desorption of the Li 
resulting from moisture absorption particularly or the mixing of the Me into the position of 
the Li can be prevented. Thereby, regardless of the high or low of humidity in a handling 
environment at a burning time or an electrode manufacturing time, it is possible to obtain a 
stable composite material and electromagnetic performance. Since Mg has an action as a 
sintering prevention agent, the coarse crystal grains can be suppressed. When the coarse 
grains are produced, structure stress resulting from expansion and contraction cannot be 
alleviated. 

COPYRIGHT: (C)1998,JPO 



SDOCID: <JP_410241691A_AJ_> 



(i9>B#B#fm* (jp> (12) £r PS ^ 1^ & # ca) 



#01^10 - 241691 

(43)&I8B ¥j£lO^(1998)9)UlB 



(5Dintci. e miun F I 

H0 1M 4/58 H0 1M 4/58 

4/02 4/02 C 

D 

10/40 10/40 A 

Z 

mt* w^«o»i3 ol (^25M) mmmm< 





1t» 3 P9-354358 


(7DWKA 


000005108 










(22)tflR!B 


¥*£9*P(1997)12/!24B 










{72) mmm 


#;n 


(31)«5fetfc£§8#^ 


^¥8 -343041 




«s**»Hft#***pr-fcTai*i^ * 


(32)fltffcB 


¥8 (1996) 12324 B 








B* (JP) 




aw s« 
















SOAtfcBajMBSBAfMEBfrt 






mmmm 


Wl 2EH 
















SC^a BfifflfPfiir B2lW^Wrt 






(74)ftSA 


#g± <wn mm 








mmmzm< 



(54) « m 



(57) tSft] 



a 
tt 


2.878 












2.874 






(A) 






2.870 


c 


14.22 








14.20 






& 




(A) 


14.18 




307 




306 








305 






(A 3 ) 


304 




303 





j > 




i i 











ttttfll it«ffl2 KM0V1 



(2) 



0-24 1 69 1 



imsmunm. je«, y 
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Mgj g^GcS k t . aErpJBtt . 1 1 < ti s^l^Jitt 
OLiMeO, «jlfc*U *oMe*»Mn. Co. N 
i , F e *6»ttifc^< Hl8*^.^Li 
Me 0 2 fl§jtfc*J L i MKM g ***tr* - k * 
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i , F e frt>Wt£tLtz>y%< fc 1 frojEffi 
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*Wma»*>«*«c l.„fc»/M!c l mlB i:*>SEft# 
( c 1 ... - c 1 ,i» ) /c 1 fflin tf. 0 . 0 3 

iarat*5] ft®, £«• uf-^^fit-frtf^**** 

M g ££0t7E£fc t . a&oJitt. fcU tt^if^WR 
c7)LiMe0 2 «3t£#U *oMe#Mn, Co^N 
i , Fe*^SIfilfcW< k fc l««r*** *o«JE 
IE»SSWK*» L i o. 5 M e O z CO c Wte^ 
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jEffiiSBtfltt, Lio.»MeO,»atJ«me»alte« 
cMWE&c 1 0>M^>ft^C (cl/al ) MS 
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^Jgft c 2 C0$]£C0® 'hll ( c 2 / a 2 ) «i r . k C0H#. 
0 . 1 WftVhh £ k tWftk'tftffift. 

[it**? i jmmmmt ix. -«3«l i .ms.n s 

„M y N z 0 2 (flLMiiMn, Co, Fej&^Wfllfc^ 
&<kfc NttSi. Al, Ca. Cu. 

P. In, Sn. Mo, Nb, Y, Bi. BfrhMUti 
teKKkfc l«fc**>U w . v - *■ y * z{± ^ 

^OSwg 1.2, 0.001 Sv^O. 0 2, 0.5^ 
x<0.85, 0.05SVS0.5, 0^zS0.2^ 
ftffcbL. M4U<tiw, v. x, y, ztt-tiiW 
0.2SwS1.15, 0.002Svg0.015, 0. 
7^x<0.85, 0.05£yS0.25, O.OlSz 
go. 1 5 cOlEffl-Cfc 0 . $ ^zMi t < iiw . v , 
x, y. zliWil0.2SwS1.05, 0.008 
gvSO.0 12, 0.75^x^0.82, O.^gy 
§0. 15, 0.05^x^0.1 5c7)|5H) X-7jsZtl& 

m&m(tmx'$>&z k sr«fak-r 1 . 2iam^ 

[|R«)H8] jE»8HMIkf^ -M^Li w Mg v Co 
X N 2 0 2 (flLs NtiNi, Mn, Fe, Si, Al, 
Ca, Cu, P, In, Sn, Mo, Nb. Y. Bi, 
B^^jM{±'tLfc / >' >5 Sr<ktlffl?r^L. w, v, x, 
zti-ett-eft-O^wS 1.2.0.001Sv<0.02, 
0.5^x<0.85, 0^z^0.5 «|fctr«*>L. S 
iKJiw, v, x, zttfilW0.2SwSl.15 
0.0 02SvS0.015, 0.7Sx<0.85, 
O^Ol^zgO.15 OfiiBITftO, &^>(CiltL< 
iiw, v, x. zfifnm0.2Swgl.0 5 , 0. 
OO8SvSO.0'12, 0-.75Sxi0.82. 0.0 
5 S z £ 0 . 1 5 <7)i£ffl) t:*SSii&«*BMKS!rC*5 
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X N Z 0 2 ({Ht. NttNi. Co, Fe, Si, Al, 
Ca, Cu, P, In, Sn. Mo. Nb, Y. Bi, 
Bfrt>&lXtvfc&%< ki> lMtfWjU. w, v. x, 
zti-rfL-cfLO SwS 1.2,0.001 Sv<0. 02, 
0.5Sx<0.85, 0SzS0.5 (7>^5r**>U, H 
iL<{iw, v, x, zliWil0.2SwSl.l 
5, 0. 00 2SvS0. 0 1 5, 0.7Sx<0.85. 
0.0 1SzS0.15 OiEfflt'^O, SfcfcffliK 
I4w, v, x, z5i-eiimO.2Swgl.0 5 . 0- 
008SvS0.012, 0.7 5SxS;0.82. 0.0 
5 S z S 0 . 1 5 <vmm) X'5f;$K&M&®HV®lX'h& 

zt&mttz rnxm 1 . 2 enowfe. 
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x, zi«nmogwgi.2,o.ooigv<o.o 

2, 0.5Sx<0.85, 0SzS0.5 <?m&&*> 
U M*L<tiw, v, x. zii-HVfitO. 2^wg 
1.1 5. 0.002Sv £0.015. 0.7^x<0. 
85. 0.0UzS0.15 ^JiSSST'S) 0 . £ ^fcM 
£L<i2w, v, x, z li-?- it-fit 0. 2 Sw^l.O 
5. 0.008gv^0.012, 0.7 5^x^0.8 
2, 0.05^zS0.15 CDggffl) -0*3*1 

m&m 1 1 3 %w£tonk tx . 7 r 4 k 

y/WfiKHMttm. ^'Jr^'Jn- 

££ . 5&Attft#o o •fe^-Sr < k 1 — ;>*> £ v i 

iKr< k t»— ?£Lh^->J?>*m, J3 
Cfi&a-tfyWBfc:, JUXB^lllb . ivb, VbftR 
^frfctrlWHirt fcli^^a yy-ffcdW, 

/4fctt. Li x Fe 2 0 3 , L i , Fe 3 0 4 , L^WOj, 
JSPJiSHIb , ivb, VbBUiFfSr'&tjBMMi!. a^a 

t&%< t i>-^y±wmmt®zm^mi$m . 2 

[SWtJBl 2 3 «»iKk IT. 7Dtl/V#-iK*- 
F, To t'lx Ff&ift, xf-l^ya-tf* 

— F. rf-U-ytf— F, b*X W^*— F, 
^y7-7fU7^h>, i^f-zl^— F, ^'x 
■f-fl^— K .X^Aoc^/Wr— K 1. 2 

- F * v x ? >\ 2 - * Wrf- h7tFD77y, 
^^axa^^vF. 1, 3-mV7y, 
jUTSF, y^fMWJF, ^V7>', T-fe 

FxF'JA-. -ho^^y, ^^■f-A', iHBLXf- 

~ru\:jrslBLX+)V. 7nWMttfA', 'J yH 
h'jxxf^, Fy* F3-^X:?y, 5*t*V?yB* 

HD7 5y, -rF^t HD7 7>^, y'«V7 
y. 1. 2-^xh*^X:?>\ fcitX/^fcte, -lit 

oULh^Mcffili: , L i C 1 0 4 . L i B F 4 . Li 



PF 6 , LiCF s SOj, LiCF ? .C0 2 , LiAsF 
6 , LiSbF 6 , LiB 10 Cl 10 . LiAlCl 4 .Li 
CI. LiBr, L i I . W®$Zffi1£i>)VX>mV-1~*7 
A. ^DQ*?y'Jf>A, IS7x-;l.-* T 7S?Uf-'7A 

0aH»ifciJ>*< k fc— pJSLL*>U 
*k«a*»«. *iJ:tf/*fc*i. d*tfc*>ateiS» 
k, ,-f?yr? yor.F '.JA , #yxf-U>-5h*lM F, 

t7an7ntl/^^6lfj: 9Mi£tifc'J?%< k i> 

2teiic«i?ft. 

Clf*3Si 3 3 y-M^/ny, ^A^vay. # 

r-yfA-y^y, y-M7-7a. ^7ybr7-T 
^¥*R. «#. iKA-rUt', m^x-X, minx*. 

«?«k«. eiummis, h7yy-A-, 

H. ^y#-F, /N*-y^T>yriij!R, f-71-3- 
r, 5^, ^-y H^^fU*. Sf7'J^, 

■f4?y— K /-u-^^cd, tf^-t, -j-try 
-ygyWi, ftfm, xray. rl^t*. .xf-i^ 

ffil. y-A«», biq^H, Sift, o-K3y 

THi'si-, mmmm, mm, m.%mm, ^jw* 
i. 2iea«fl»6. 

[#»W«*lltW] 
[00013 

[00023 

mk ix. %<x\t%b%^Mm%ffifmm<?>---r>k% 

~-jX\^&. 

[0 0 0 33 ifl^yti-? (^ynyb'A-^k 
mmhi><Di>£ts) ^f^-tflB^* (Personal Digita 
l Assistant, %> Vi(iPersonal Intelligent Communic 

tz&mvmm i^-t'/v- ayt^-f^ ^<am 

kZiimXkLX, /hlHt. BWb&Wfeft*. L 

Tf^t$itsm7j*nuv^k-^. -aflefe^s**^^ 

Ttii^+^T*&-& £ fc £if<Djfc&»& , >x-r Aeon 
y ^ s-? F>ft , gfi-fb^'^ l v xRjRfc& s . 
[ 0 0 0 4 3 * 4tC . ifefitc^^l^^^ Dkki> 

zktrt>7&ri%mjm\>\ tifsmtfis^, mfoo*^- 
xim> \ , mfte>g%$itfm\, v& k'^fsjsA^* tx u 

5. 



[00053 -<?Mm^?hmz#*mmmzR^ 
\>n? t^mwm^=r^ L i x C o 

O, , Li x Ni0 2 , Li,Mn 2 0 4 , Li s Fe0 2 , 
V,0 5 . Cr 2 0 6 , MnOj & £<nWW&m<?)WUt 
ft. T i S 2 . MoSatk'^^yt^ l^L^W?** 

TV** Li x Co0 2> Li.Ni O 2 ^<0ZJWE»ftjEffitt 
L i &fil£ft®i: LTffl^^^4 VJ3Lh*>S«:*J£3- 

4*, 3»«^je«sw*#jb!!^l«* 
^^@;lt, «tewfck. aa-r**^ 3&&<?>m 

[00 063 jE«<o»g*fl:. JWHMfcfcjftlW- 

tflJIWLi.MO, (MliCo, Ni, Fe, MniO^ 
*>frbM$lZti& l«Xtt28feLh«>7C*Sr«-f ) 

-306022-f - ) . h h V ^*HSS*L i » My G e 2 O p (M{4 
Co. Ni, Mn*»fej«fll* 1 «tLh^)3KMkil?c 

0.9gxS1.3. 0.Sgyg2.0,0.0Uz 
^0. 2, 2 • 0 S P S 4 . 5 ) •C*$iX41S^lMb ! H)* 
ffl^fc-Ii: ( *SBfl¥7 - 29603^-) #Efi^£fc.TV*£. 4 

i±. A I M y N 2 o 2 (A«r/i^U£«^^i£ft^& 

< .fc t 1 «T* 0 . MUJH^&WC* 0 , NiiA 1 , I 
n , S n ffffiis* h mSXifcfrtc < t i> 1 ffiar^Jb L . 
0.05^x^1.10, 0.85£ygl.00, 0.0 
0 1 £ z £ 0 . 1 0 ) ■C^ii**6WHH*ttflH"4 
(#^7-176302-^-) . 4fc. ^A9)V 
1$ffi£ffi*-f LTli, Li y Ni (! .,)M,0 

2 ( MliC u , Z n , N b . Mo, W<7)Sf*»^>atf 

*> 1«*>5HIL 0<x<l, 0.9SySl. 

3 ) T^Sil&^&ft^&ffl^* (#13^6-283174 

.M^Co.Ni.-^O.tO.QSSxSl.OS, 0. 
0 2^zS0.15^tll 0.003<y<0.02. 
z<0.0 23r£>l;f. 0.003<y<0.05, a = 
2>T^Sft*a^flWfc!ftSrfflV^ifc (#IPPfS-185 
863^) &£jWJB*SiVCV*4. 
[00073 

[JHHaWKftLJ: 3 t1"SiRa3 iEffiiSftRtcft^sSL 
i.MOj (MtiCo, Ni, Fe. Mn<0^*»A*^j8S5 
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V>. 4*. ^JEWrF***^^****. A,M, 

n z o j (a (iT/t^ 'J & fifc^fr < t i> i a 

T* 0 . M(ij»fr&KT* 0 . NJiA 1 , In, Sn» 
f|^£>ilfcfixfc4*& < fc 1 L 0 . 0 5 g x 

SI. 10. 0.85SyS1.00, O.OOl^zS 
0.10) f^^il^lS^^^^ffl^S^^tlSl 

SMCft^Li,M y G e! O p (MliCo, N i ,Mn 

*» <b»tf *t & i wj±e>mtem-Km . o . 9 s x s 1 . 

3, 0 . 8 S y g 2 . 0 , 0.01Sz^0.2, 2.0^ 

NKOa^SgRJBSrJfWWi'ii fc»4T**V^. L i y N i 
(1 . 0 M X 0 2 (MtiCu, Zn, Nb, Mo. W<^)Sf*» 
hW£tlt&&< 1 1 1 0 < x < 1 , 0.9 

flfl«L I ,Mg y C o'.N i 0,(0 . 9 5 SxS 1 . 
0 5, 0.02SzS0.15^W, 0.0 0 3<y< 
0.02, z<0.0 2^^1 0.003<y<0.0 
5 , a = 2 ) -C5S§ii&«£BMI2fc«rffl^&*£- C *>R 

•T'*^&&*;fr&-# i 'S4ft& . 

[00083 *ISBHli~»flKfiffljEffi»»»i^^w« 
■ft«ftt«-»Xlia* L < li^»WiS# 2:0 & fc * s 

[00093 

{i. 5E®S«l«S:«JR-f Stc*^ tTL i , O, MgS: 
^RTSKh KliyYtyif^L i 

Me0 2 tiit^^L, WeWin, Co, Ni. F 
e i)^hWkffltz^j:< k i> 1 *»0 L i M e O 

2 «BSK:tJ»t4 L i (itCM k *:^i: 

V*. JB«fl»3ti:LTtt, fetfa-NaFe0 2 ST' 
^$ill.y\^ H B H JI^*i^S)-5». iili±« - N a F e O 

(OZia#»B LT S^lF^fciHS L^" 

^7CM^^^a«ffiiir^9 . L i COfflgtCM g*q? 
<PT6*»4f o*>S:5ii2^l>*^i: LTti. EXAFSffl 

^FEFF^t'cO^f^ft^cfcoT^^nS. 4fc. M 
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Mn 3 \ Co 34 , Ni 3 *, Fe**0)4 

V >teM s&ti^^m^Zit^XWSB-th L. Me Oft 
m-Mg^fcLTWltf. t&^Jgifc. ^l/^(*1S(i 

tfATIg^-r^ Cft4>OCi:^. Mg^i'Oftfi'c 
ff£ 1 T «ff . ai^HHWt^SMSfc i o 

[0010] Li ffitCM g ##£-f 6 <t "5 t§ 
LitMg Zjm&m- L^„ 

«AL^fV*A, L i ffi«£M g £ fc 

[0011] MgOH^i: LTii, S5»v^^A, 
«7/^y^A, Mgv^x^, SBr?*'*!"* 

^&<fckia£fflv^><rfcj&*iIifcU\ -e^* 

[00 12] i*»«o«fttJJ:WE«i. lEffiSfcKS:- 
*M-fS7ESklTLi , O. Mg£j#^7C*fcU * 3 
L< ti^WJI^L i M e O, tSitSrW 
U A'OM e 7& J M n , Co. Ni. F e ^jlffft.^ 
=S:< t fc 1 *>-->IE®S^W£9- 4 orHTK 

fc(t^,«-?f5#$* i " 1 S/mJ3lLT* 0 , if * L < i± 1 
0 0 S/mfiLhT'*6Cfc*»Sfc'r*. ta^jEH^ 

or&T£i3ft&*^f£a»5fsfcto. 1 s/ 
[0013] iEffiSmWi: l-X , vSfSjflofff 

f.-i9 6*c<oiaflBSHtc*iv^T o *> l < iznx-h 0 . 

#t L<ii4 O'Cfrb- 2 O'COj&JgSEffl'Ci^vt 0 t 
L<*iftT'*>4 «*coiEffi«ttfrr 
«4 O^J^LhOlSi&flKJt^T- 2 0 WT?«iif2 

•thmma o/aTtfTLX'&h. 

{m&z^tzoxznL. *jmwEWffl&mx\*4 o 

X^ZLt^MiJt^T - 2 o°COTcoi£iSW5ir Wf- 

[0014] ^ftBRom&teXlSiEmii. JEWS 
mMZffifc-fhTtmtLXL i , O. Mg&i^R7C*fc 
L, tL<«> f ^ir^««^)LiMe0 2 fit 



3t£3rU HMeWn, Co, Ni. FeKSK 
ii^i^ 5 Sr< i: 1 1 8£**. liflo 10 0% 
Wm&V) 1 0 O.^Sr&mL^tf 
JitcSS i X-c?) c WtfS^jgSWhfcfctl cl aal t flMMI 
c. l. in i:<0^t^ (c l Bax -c l ttin ) /C l BiR :fr\ 

o . o s&TXhhz t zmmt-fz « swfc* ( c i .„ 
-c i. in )/c Uin^ o.0 3i9t>^c*v-*»d-, 

[00 1 5 ] *IS"!B«W6fcJ:tXjE®i, IE® 

mm*mm-h7c%t lx l i , o , m g ^jmnM 

t L. 3&*oJB*. t K&Wf yMttVL i Me O a 
flfiSSrWU J&OMejWHn, Co, Ni, FeHl 

tr*ifc^fir< fc 1 1 L i o. 6 M e o 2 

Wc«rt8^^aw«bfcfac2. ax i:. Li,.,MeO,« 
c WffS^SftWft/Jsffi c 2. in fc<^fk*( c 2 oa , - c 
2.i.)/ c 2„ in #, O.OUaT-C«>4ifcS:»ak-r 
§ 0 Li 0 , 5 MeO 2 t(l LiMeO; tib^TLiO 

c WfS^ ^ JRiiBraR-^ h . C «0 1 # , WR<0»* £ . £> 
<7.)L i M e 0 2 ffl*ftfiPffi^S«#fcUi, clBSfjaSO 

■<PX*i,WckmzmiRL. zixZc2« az t^-&„ -^r, 

Li 0 ,jMeO 2 t'tiL i 0 . 5 M e O^CJt^T . 
^flc?>h$ ^Me« + AM^->^O^t V^M e 34 i 0 t 

^ < ##ir s feft . c mffim\&&#Hr± &fcmz 

. JbSV^iSfftflBfiKOS^iliSR^L i M e O 

Z-mRl. ZtlZc2 ain bt&. *WnX*l±. Z<7)2 

max c 2 m i n ) /c 

2 nin 0.01 JSITT**.! t SrW»4;"t* .0.0 

[ 0 0 1 6 ] ifc, *^<7)®illiS itXiE®(±. jESS 
!f*)«£ffij3S<;-f &7ES^ LT L i , O, Mg 
L, 3&»o««, kL<t£^W/®tt<7>L iMe0 2 i 
jt^*L. WeWn, Co, Ni, FeKSli 
n^^<fct>iaSr*A» L i 0 . & MeO,<7)a 

wa^p jg» a 1 tstr* c wffFjaRc 1 omiso&x 

ffi ( c 1/a 1).„ t, Li 0 . -MeO, ^attlS^ 
» a 2 C*f-f S c Wlfg^Jgac 2 OSi|^(r)#/J^ ( c 2 
/a2), in ^iA\ 0.1 JarttttS 
<& . a fflfg^ mi a CStTS c ttH^ ®R c «SiJ^ . T 
=3r*>^c/a^^'h$ \^<7)\lt\ W^im^it 

^'Jfp$iJ $ *i 4 . «K c / a c^fi^ffl k S/JvfS^M^' 0 . 
1 Mr&bhZ.tWmt LW Li 0 . 5 MeO 2 ^af|fi 

m-mi a i izn-tz c sws^^scc 1 nm^nwtfm. 
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(cl/alUt, Li,. 2 Me0 2 Oa«rtffP3eJ8ta 
2tC*«-6 dH^PSSc 2«W^<0ft'hfi[ ( c 2/a 
2)„ in i:<Dll*>\ 0.1 %r£iZl±%MMlZ J: S 

[0017] ( 1 ) *f&ftn%Sb» iV"3E@ti. 
L i.Mg w Ni ,M,N,0, (ffiLMtiMn, Co, Fe 
j&^atfixfciW: < t i> 1 »t* 0 . N14 S i . A 1 , 
Ca. Cu, P, In. Sn, Mo, Nb, Y, Bi, 

Bfrc>m.ifixt- / M%< thimz^fri* w. v, x, 

y, zl4W?*l0£w£S1.2. O.OOUv^O.O 
2. 0.5Sx<0.85, 0.05^5^0.5, OSz 

g o . 2<m&&fri-)^zti&m£mv®>Bi^& - 1 

£#$li:-f&. S4 L<l±w, v, x, y, z{4**V? 
tlO. 2^w^l . 1 5, 0.002SvSO,0 1 5,0. 
7gx<0.S5,0.05SyS0.25, O.Ol^z 
g 0 . 1 5 0>«§ffC& 0 s $ 6fcfi4 l < liw , v , 
x. y, zte-?-iX<m0.2£w£1.0 5, O.OOS 
gv^O.012, 0.75SxS0.82. 0.05Sy 
^0. 15, 0 . 0 5 S z £ 0 . 1 5 <r>$3BT$> & . 
[0018] ^ffeBBwilfflijESiSftWiL i <0ffiWs: 

(41i:9k:*:#l<MS£2:S^k#£>&* LtEpU diX^> 

swo l i i±jEmmmmom o v >**f»rc * 

0. LiMe0 2 flBtrtWiJROai^tito^^s * 
< tX\ L i O&EClM gtfft&t i: otV 

[0019] ^^BflOiK^IEffiiSWK^— i „ 

mz^-rz . isAtijttt«wjia^- 

2&*#, ±tU^ B B B «Wt, «-N-aFe0 2 flf 

JciDSSbU ^«5B8tiOSwS1.2 -c*>o, a* 
L < (4 0 . 2 ^wg 1 . 1 5««fflT* 0 ... § S>fcS4 L 
<(40. 2£wS 1 . OB^KHTft*. HP^^SCAO 

{i/K^<^ro, ttflttiOL i-f^-y^-f y^-aw- 

<ftlW4 W£ria*#^WIif&<* wCO 

1 . 2 KITT* 0 . S4 L < tt 1 - 1 5 J2TF-C* 

[00 20] 4*:. Mgft£S*>-f vtf>®4£*. JfcfK 
fc «fc 9S2!jL>$:^\ 0.001Sv<0.02 OiEBT 



■50, Sit<li0.002SvS0.01 5 coigffl-C' 
fcO, $4>£a4L<J40.0 0 8;£v£0.0 1 2<Dl£ 
HTA & . v cTtfBfr'0. 001 . M g 

0.0 2 £iK;tS*§£lcte#HS#'#<bfvf . £4*>ffl: 

4 U w<0«Bi O.OOSgvgO.Ol 2<7>iEfflt'fc 

[002 1 ] ttz. N ifl:*rll^-rxf)(iS{40. 5^x 
<0.8 5tf>«fflf*9, M4L<i40.7£x<0.8 
5?)iEBT*>D. S^Ka*L<tt0.7 5SxS0.8 
xCDffi^0.5 ^ftte^ 
K1STU ff*L<^K 4fc. x«I* J 0.8 5 El 

V>x<7j®40.7 5SxgO.820iit'f)l.. 
[0022] Mi4M n , Co. F e ^^Mlitltz^tcK 

■f , fO$ZWli 0 . 0 5 S y ^ 0 . 5"C* 9 » S4 L< 14 
0.0 5^yS0. 2 5*>«HT*9, $^^M4L<i4 
0.0 5SyS0. 1 5^fflt'^2>. 5 

0. 5 SJBi4«*tetS*WSTUT#* L<*^. 

Ut^y cDffii40.05=SygO. 1 5<7MfflX'fo&o 
[0023] N {4 Si, A 1 , Ca, Cu, P, In, 
Sn, Mo, Nb, Y, Bi. B*>&aS«ftfciKr< k 

1, lit. *4L<{4S i , A 1 . Ca . Cu, Sn. 
P, In, BjK,»tf*Ufc^<fcil»r*9. 36 
C»4t<«S i . A 1 . P. In, B*»featfilfc^ 
4-<i:t> ia-C*0. ikt«F4L-<*4S i , A l , P, 
B gm'il^-^ < 1 1> 1 «T* & . z Offi{45ftm« 
!S. JjdEttffiCiOSClWrr. ^^iElli40SzgO. 
2 -CS>0, a4L<t40.0 1^zS0. 1 5cr>®MX' 
b*). -Sfe(ca4L<t40.0 5SzSO. 1 5««fflT 

zrofA>'0.2 SrMi&*&W43tBrtWrtcfett 

ffi^ai^-r-i.^^a* J ®TLT*T4L <*v^. N^$& 

m^mmx'% . a»okv^**«» ^iL^»«ta4 1 

^zcoffi(40.0 5^z^0. 1 50KH"C'£>&. 
[0024] ( 2 ) *%Bfl^fi*i4^iE®t4. 
-SSLi»Mg»Co I N J 0 2 (iU N{4Ni, Mn, 
Fe, Si. A 1 . Ca. Cu, P. I n, Sn, M 

o . n b , y . Bi, B*»$>sfcttifc^*< thimz 

mfrL. w, v, x, zi«ilftlOgwS1.2, 0. 
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001Sv<0.02, 0.5Sx<0.85, 0 S z g 

zmmk^z,. m£L<\±w, v, x. zuztizn 

0.2SwS1.1 5, 0.002SvS0.015,0.7 
Sx<0.85, 0. 0 1 ^ z^O. 1 5 
§^:ISL<tiw, v,x, y, zliaW0.2S 
wSl.05, O.OOSgv^O.Ol 2. 0.75^xg 
0.8 2, 0.0 5^zS0. 1 5<D|glIflT-ft£* 
[0025] *mi<ry$iM%3Em£W>miiL i cofirgl;:' 

0. LiMe0 2 aUBrttttJROai^Tlito^f, ft 
< L i OftgfcM gAJflRtf SflBt^fc oTV^ 

[00263 *m\<mm%jEWfflmii--®£L i „ 

Mg u Co x N z 0 2 T^^iiatWCftoT, /I^ffit 

■§>*\ ±fcU^ B B a5:iSl, «-NaFeO s flf£ 

J: 0 £tt t . ZOWMte Ogwgl.2 Tft & . Mi L 
<Ji0.2£w£l. l 5<0«HT*9. $^>t:M^L< 
(i0.2gwgl.0 5^fflT'ftS<. BIl^tCiDL 

3W/tg^9wtDfi(i*#<&£. L 1*0*1.2 ±0 
i> £ V > fc «jR<0ifiST4lR-r & KBt y f - ^ A^ig ft y f- 

^ n f> <rmm^m. z im-t h mz mm-&& 

Offi0* 1 . 2 fe[Tt-fc 0 . a* V < W 1 • 1 5 WTt-ft 
o . $ ^zmt L < J± 1 . 0 5&T-Cft § . 

[00273 ttz. Ms&i vcoimi.ftm,mm 

mh L&V >0*> 0 . 0 0 1 S v < 0 . 0 2 Wjffifflt* 
ftO. M*t<(i0.0 0 2gvg0.0 1 5 0MMX' 
ftOs $^tcS^L<{40.0 08^v^0. 0 1 20IE 
BT'ft £ . v 0Mtf 0.001 M g co$m 

/MfeWB<* g*t»«TU *?iL<^„ ifc. vco 
®0>'O.O2 Srtt;LS*frfct±*--ffl#f§&*vf, £* 

i>W.£ UwOffcPO. OOSSvSO. 0 1 
ft& . 

[00 283 CoizrfMrTxCDfiliiO. 5Sx 

<0.8 5c7)^H-C'ftO. SiL<Ji0.7gx<0.8 



5tf>«B8T& 0 . Zblzm£l < iiO . 7 5 g xS 0 . 8 
2<DigfflT"ft!>. xtf>«0*O.5 *ilO*§-£. 
KiTL. ^L<^. x£9<I0*O.8 5 til 

V%x£XHi0.7 5gxgO-8 2COlefflT'ftS. 
[0 0293 NiSNi , Mn, Fe, Si. Al, C 
a, Cu, P, In, Sn, Mo, Nb, Y . Bi. B 
frhMlftitz'J?%< b i, imx\ #4L<WN i . M 
n, Fe, Si, Al, Ca, Cu, Sn, P, In, 
• B*»4>»»uteJ*Sr< 1 1 1 fflt'ft 9 , $ ^{z^i t< 
liN i . Mn, Fe, Si, A 1 , P, In, B#>£>3I 
tf*ifc^«Sc < b i> 1 fflT'ft 0 , ft i, lift L < tt s i , A 

i, p, B3&»^atf*ife^<fc«>isrc*s. z^fii 

ti*««!B, imm.lzJ: O^I&^-f , -t^railios 
zS0.5TftO. l^t<(iO.OUzg0.15 CO 
iEllt'ftD. *6tca*Ktt0.05SzS0. 1 5fl> 

S4U^<O|Sli0.05SzgO. 1 5<7)MfflT'ft&, 
[00303 ( 3 ) § ^>0C. 1&mMm& Z.t<TEM 
it. -flasftL i w Mg„Mn J N 2 0 2 (flL. N NtSN i . C 
o , F e , Si, A 1 , Ca, C u . P . In, S n , 
Mo, N b , Y, B i , &frhmiiltz'>?C< bhlM 
imhL. w, v, x, zlifilfilOSwSl.2, 
0.00Uv<0.02, 0.5Sx<0.85,0gz 

go. 5 comzmfri- ) Tss3*i*a«fi5ii)*fflv^4 

ik««kt4. S4L<{iw, v, x, z(±-ea-f 

ilO. 2^wg 1 . 1 5 , 0. 0 0 2SvgO. 0 1 5, 
0.7Sx<0.85, 0.0 1 gz^O. 1 5«ttfflT* 
0> $4>(cM4L<t±w, v. x, zfi-eil-filO. 2 
gwgl.05, 0.008^vS0.0 1 2, 0. 7 5=5 
xSO.82, 0.05Sz£0, 1 SOSEEIt'ft^ . 
[003 1 3 ^ B ^Oftm^IE®vS^S<±L i C0(4ffitc 

ii-r t-ft 4 // . mmzit l i {i^ffecoiaat-^ y f - -7 

liliOfc^v^ttSrk^ii:****. t^L. dtLi?> 
i&fiJOL i iiiE1Svg%®^0^SoTV^/i(feft 
0, LiMeOi tmMz\±m<0&ttlXlti5t>-f. ft 

[00323 *m&mm&jmiswmii— i . 

Mg v Mn l N : 0 ! t'*$tL4t<50t-ftr>T . LiS*- 
'«EfflJiOSwS1.2 T'ftO, liL<IJ0.2Swg 



-vx^irv - to 



1. 15 0. $/bW14L<tt0.2SwS 
1 . 0 5*>ttlfrC*4. EO^mtwi 0 L i 5r>«f 
4 -f l/-y3 0 wtf>ffiti'h£ < & 0 , 

ij ^ A^r^^aiirtaft**^ < £■ o-r iftfc 
t, 3 4 < mm*:imx'£%<<\ mmz a * <^t* 

2tlTT'S)0, M4L<Jil • 1 SJaTffcO. 

M4L<til.0 5 fiTFC**. 

[00 3 3] 4fc„ Mg-ftSrfltvf v^fKii^'l, JWI 

tcj; OSS&LSr^* 1 , o.OOl Sv<0.0 2<0lEH 
liL<li0.002gv£0.0 1 5 Oicffl 
$^(:UL<li0.0084vgo.01 2<T) 

KHTihS. vtf>«#0.001 5ft»W*S-. Mgtf>S&ft# 

#0.0 2 fctf£&*£teti*-*fljW*«vf» 

<£i itLto&MifilkT LT *F * t < *v*. M 

aiUw«itt0.008SvSO.O 1 2«WBT* 

[00 34] Mni!:^tx«fi(i0.5gx 
<0.8 5^>«SH'C* I 3, St4L<J40.7£x<0.S 
SflraHT&O, S^,Wt4L<li0.7 5SxS0.8 
2WKHT&I.. x*HM*0.5 gSti* 
L<&TL. iftl<^\ xcoH#0.8 5 £1 

^x«lli0.75Sxg0.82 tf>$ESIT"$> £ . 

[0035] N(4N i, Co, Fe, Si, A 1 . C 
a, Cu, P, In, Sn, Mo, Nb, Y, Bi, B 
*»fc»t»lfciWr < k t> 1 #* b < JiN i . C 
o, Fe, Si, A 1 . Ca. Cu, Sn, P, In, 
B *» & SltfiifciWr < k 1 WC* 0 . § 4> (C *f 4 1- < 
JiNi. Co, Fe, Si, Al, P. In, B#»S>» 
lfftfc*M*< k 1 1 0 . *fc#4 L < 14 s i , a 

1 , P , Bfrb&lftlfc'J?* < k t 1 . z Offi 

«*WcJ:DSaHH\ <?-<7>iEffll40£; 

zS0.5tJb0.aiL<ttO.OUzS0.15 <0 

IEH-CS>0, 86tSil<tt0.05SzS0. 1 50 

M4LV>z«9<iSt40.0 5gz:S0. 1 5<0®ffl"C<bi>. 
[0036] ( 4 ) *»i»0«fefc it«Effi«, 
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-ffy:Li,Mg v Fe J Nz0 2 (ffiU NI4N i , C 
o. Mn, Si, Al, Ca, Cu. P. In, Sn, 
Mo, N b , Y , B i , B3&»featfllfc^< k 1 « 
£fl*>U w, v. x, zli^filOSwgl.2 , 
0.00l55v<0.02, 0.5^x<0.85. OSz 

k^fSk-fS. W.& L<J4w, v. x, z (i-eii-fix 
0.2Sw^ 1.15, 0.002gvS0.0 1 5. 0. 
7g x <0.85, 0. 0 1 Sz^O. 1 5<7)®MZ'fo 
0. §^:liL<liw, v, x, zti-m^ixo.2 
SwSl.05, 0.008SvS0.012, 0.75^ 
xSO.82, 0.0 5SzgO. 1 5tf>B3ffl"C**. 
[0037] *«^3Ba«:iE««SfllK«I- i WflSC 
Mg*W^;i*^. w{4 1 PXkom&t OW^^ 

iat j fr<» *<o»s, -fk^wrcio-r^^Lifi 

5JMMCOL i t43Effi?Sift*<OBI0«:?l-5-CV^/i*trC* 

LiMe0 2 ffi&[*]Mm y )ihtixZ\itet>i'. h 
< &X\ L i <m&l,ZMgtfft£t&n&£ k ^ 

[0038] *^<0jRa^jES«iMtti— «b*L i . 
Mg v Fe x N z 0 2 t'^^fl'&t^'C'fc-o'CL iftt:^ 

HliOSwSI.2 t'*>9. a^L<(i0.2SwSl. 
1 5C0K1B-Cft0, S^tH4L<Ji0.2SwS1.0 

? _^ I^w-j,. 3 yjf&z. 0 wcoffiti/]^ < ^ 0 . Sfltt 
X OL i -f Tj-yo-f y?— v a >-# { ®^ Dw<7.)lil 
li^S<=5r*. Li«* s 1.2 i>5t^^k*R««3aS 

-c^-r^Mg'j^^^^tuf-^A, TkKMfcyf-? 
wmm * fmt & ir 4 k t t , a 

(4, gJ^!Bjft^ ! 5:^{ik"^<. w©l*'1.2tlT 

■c*9sa*t<tti.i5jaTc*o, sfetatL 

<(41.0 5 iXTX'fol. 

[0039] &tz. M gM.Zmhi'v&m&lZM. iiM. 
izZqgmV&W. 0.00 lSv<0.0 2^fiHt 
fcO, S4L4<{40.0 0 2Svg0.0 1 5 tfOiaH 
$^>Ca4L<t40.0 0 8^ v^O.O 1 20 
$mX'$>&. v<?5ffi*«0.001*iTltfO%&, MgCO^^* 1 ' 

tt/«B<. ^tiilTL-, #4 L 4/o. vol 
>"0 . 0 2 SttiiJSfr&fcti*-*^^"^ « 

S4 LV w cOttliO .008gvS0.O12 0)§eMX'h 
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[0040] 4^, FeSk&mfri-xVMitO. 5^x 
<0.85««itl> 1 ), a4t<«0. 7£x<0.8 
5<O«i8TA0s SfcfcS* KtiO. 75^xS0.8 
2<0«BT**. x<7)ffi#0.5 ^ftJi^ 
KfiTL. ffi t<4V\ xc9fi//0.8 5 fel 

HxWlliO. 7 5£x^0. 8 2<7)$MX'$>Z>. 
I 0 0 4 1 ] NtiN i, Co, Mn, Si, A 1 , C 
a. Cu, P, In. Sn. Mo, Nb, Y, Bi, B 
*»&»f#ufciWr < i: 1 1 UX\ #4 L, < JiN i , C 

0, Mn, Si, Al. Ca, Cu, Sn, P, In, 

B*»4,atf*ifc^4< 1 1 1 arc* o , $ ^ l < 

tiNi. Co. Mn. Si, Al. P, In. BfrbM 
tttitz&&<bi> jti>*T4L<fiS i , A 

1, P. BfrC$Ztftiti>J?%:<bi> imT$>&. zfM 

it-mtfB. tt&mizx o *<n$mt o ^ 

zSO. 5'C'$) , 3, S^KiiO.O lSzSO. 1 5 O 
lefflT-$)0. §tt!4L<a0.05SzgO. 1 50 

«airc*>«. z <r>mtf 0.5 £«;t£*-&fc:u:a2M»$ 
tt*w4ji«E3W«<» 4fc, m-w-hmbtcf. mm 

aiL^zc7)li(i0. 0 5gzg0. 1 SfOiBSfflt'**. 

1 0 0 4 2 3 mmmii. Wtfrnti/^-^- 

tfyv-y^ny? h> , yVf/^-^-b, ^X 
-X-^xf-^-JiU—K 1. 2 

i^f-z^x/l^^F, 1. 3-^^V5^. sK/P 
ATS K, y/f/W/l'ArSK, ^^fV^^, 7-fe 
h-hO.>l-, -Ynx?>, *Fi-y*+)V, PBLXf- 

W, ->'if;La-f;i', l, 3-7T3y?>"97H»>', x 
/l-#9>\ 3-*j-A—2-**VYVi''>. fhyt 

>\ 1, 2->xh*^X:5>>\ Clix^c7)v>n^' 

^Mc««lfc Uf-^Aia. Wi.tfL iCIO,, L i B 
F<. Li PF 6 , Li CF 3 S0 3 ,Li CF 3 C0 2 , L 
iAsF 6 , LiSbF 5 , LiB 10 Cli 0 , LiAlC 
l 4 ,LiCl, LiBr, L i I . WMSSt&A^y 



b t-^J±b «r«^tfcyyw««W«*fflv^i 
[0043] ftffifcUi . T/l^ y *js-f * y tr^raswfc 

tm, z-rxmzmmtm. 7xy-;«ii} 

U-3 yftgftflttm. jK'J T? 'J nx h iJ/lrftJK 
S1t*m, jfcyr^yn-bU/t* 
&%Jtttt, /77y-*-*V, 77- *>'77-y?. y 

SSfifflKSB*) 5 t»«*«r < i: 'fc — o& h -ft t> fc* 

mmmuib , ivb, vb^^^^oi?^*^*^ 

±o^W4, /Kyr-fey, .t'yy^7xxi^>-, dfy 
T-'jy, tfVT-tj-ioy, =JX)V7 ^ K^^WSQK 

ttft^mm. LixFeaOj, Li.FesO,, Li x 
WO,, ffl«l*IIIb , IVb, VbRIICTS^tfBMb 

[0044] *^BJ^^i£W(C7tmS//^fg^«?ttOffl 

m±. mzm%.*ti^^\ mnzs-hw-ty. ^ 

yA^JA-yny, tfy-yh-'iyay, s-hMv-?' 
o, ^7-7 hV-Tn, ff7'y^7U-+, SEHTC 
IS, n-KUX7tyfI, Ayf^-$ 
-7-/1/. Mae-, «*. i&Hrri'e, «« 

^i-y<. sifiim, sm^nm. v^y 

*s->\ *J»7J3«8«. >«'J*-H. A'.^7'y7l 

^■A-fc', 3 ^^x-^A^r jfOtlttfflOWR 

-7*vtfuyj;, *S%v-4l. ttMH. 
Al»S, MByHils, Sift. Q-H3>f^st, 

•ct 4^, K^ffloM, wmm. ^-smbLxi>m 

^ZZbtfX'Zl. 

[00451 *5WBWjEffiSg*ft^fllV^ - i: »C J: 0 . 

%BH<7)m^r/C:iiS-fflv^«il!l5rS^<^^^-rA^ 
fflf * -1 i: tci >3 , i, X7-J*<7)a yn? hitRXJ^mit 
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[0046] A*«fc*fW«0fWB*KW4. *«» 
oMEBiSWWi. Vi-V&fyftX. mfctf&%%fB^ 

i> t < « ^^^JBttflfifif* * - 1 & * **Barc*> 

i (4 1 flTC&6d>fe . 2I«Mg* t L i OEECMfii" 

§ , 7t-.-;H$ Stfs i afefl>W^**tf"£ fc**^> 

V W fciik 3&*iE W § tlX V ^ . 

[0047] *»«<oiEBffi«rtt^l ; i t ®«Wi«!*« 
3E«iS1MlfcJt'<'C. 10-10 ofgl>*§ < > 

[00483 *l6Hj<oiE«?S«rttt4L i OffiEUM s# 

iVuW* t & 9*S*«BB»fl:^ L < fcttft^OfWBE 
ftsWBCfe'SrV^tf^-l**). LiMe0 2 (4Li#M 
e CO 1 / 2 W ABttK W: L i 0 . 6 M e O 2 £ TJ4 L i Jl £ 

^MeO^HS^Li MWJ fc , 3»M e 

& . t> l < teitrvymwmzft^ i m e o 

fc** <SI*rfL&. ^ft£>t4L i l>5E^ 
[0049] ^ftmcoWmS flrftf (4L i WfflatCM S 

£sm$-t!-s i k e J: o , o csASiifcaEHtfL i * 

fit J: -ot, L i <0B*fc# '3 JBSStfWfflSft* . $ S> 

fci>. «flWMW>*V *4 **>M e aflWm L-fcM e Jf fc O 
m b <7)3\J] £ fWW - fc *T* * • •HT-^i*^_ 

L i o. 6 M e O t *»feL i tBWS-ttfck ft^HJW* 1 ** 

[0050] *»^jEB8S«J«'C , t4^«fttl3ttS» 
^^iR^c0^b{4cfWS^it^^^^ ^ 



[005 1] *«^»jEffi«1MHiL i <0{£glCM s# 

- b tizx^x &ikmm i: £feik-?z> tzMz. m 

liZWmz i * L i 7)Ki^. L i 0{wB^)M e <7)?1A 

mm, axx/njmm^mzbi^x'^h. ttz. m s 
izm&®j±fflb ix<7)ftmtfhhtztb. tsjtffi^ffl^fli 

tcfett&wsR. mmizizm&A h^^zmmx-z*^ 
tzMz. ssK^ftatftSbWit. *fr*«te^. Ms 

[ 0 0 5 2 ] 3 Mn, Co, FetiNi (Clt^f 
M g , Mo, C u , A 1 , C s . Si i±WmS 

•[00 531 4/2. B , P , Si£4*>Wtf'bZ^ 

tztb. z\ti^nmkiz^wm®mnWf-im*MM 

Ms, B , Si tiB8»»as«&W5< » iS-fk^ t 

•(c«f«fc«>. msmmzmi. ir^&m*#mx: 

% h . 45t . Si, In, Sn, Ms, Ca, Bitci 

£ gk(4ig B a B 4>T'XPi t-w v ^ , isMmL* m 

[0054] 

(OH), 4>^1 0K^5tfOCot«a:S*fcN i 0.9C 
o 0 , (OH) 2 SfflV^. L i N i o. 9 C o 0il O 2 c=0ffi 

$.)\s*im Lxm&x- 1 5 hif t -& ttz. ztizmmmm 

fS&X-l 5 0'CX'l h«8»U $ ^>»=4 7 0tt2 hft 
^ t^f*. 7 2 0*C"C 5 0 hM)S UTTjEtEttWSrftfc. 

ipiTfc^FSxausfflrSsa (rint2ooom, y^tt»> 

y^'-rttC-t 7hU He tf^ZviLtcifh . 

*.#c?M&&&'mizwz.xmM ttz . i mm2 50m 

A, flffiSOkV, CuKa«ISB\ 2^15 
— 9 Odeg.cOiEH*. vTiPSO.O ldeg., ttii^ 
^0. 5sec COXt- y * VXM% L?Z. 2 8 
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m&tmt. o , » t>titzjEmtt®i±tt3,x\ « - n a 

FeO« S^)»«M«tf*l. £ t *«Slt. Hlfca 

[00 55] (lt«W2 ) iEWm^Wfifc LT. L i 
OH . N i (OH) 2 *(c 1 0 JK?%*>C o 1 1 IFPXtf) 
Mg£*ifc$-£3tN i 0 .9Co 0 .,Mg M i(OH) 2 
WCL i N i„. 89 Co 0 .iMg 0 . 01 O 2 O8lJ&i:&&J:? 

(cnh u cii4> a rmm%<#x*#->i'S.)i'&mm l 

Tl h*»U $ 6£4 7 0°CT2 h RfcUfct*. 7 2 
O'CT" 5 0 h«Ut »fc . X»EltfT0)fll5£ 

tffgtfi (RINT2000M, LWftfD £«JflUs..lSflfc 

•y M „ He #X arai , ffiSft+O*^**** 
ft/Ml(Cjtp^TS!J.JEL^, V«*2 5 0mA, 
OkV, CuKa»ffll\ 2##1 5~9 Odeg.O 
3EH& , Xt -v Tfl 0 . 0 1 deg . . ftiiBtfSI 0 . 5 sec <0 

U »#Sr«?3£»***>fc. XttEBfr^jBljgJglU 
0. »^nfcjE«»fKiAx*-AT, a-NaFe0 2 M 
tf)»R«arc& 4 £ 4: £ WB Lfc . H 1 fc a Nfe? « 
ft, cWfrfjgR. «FP*«***\ Jt«Wlli:Jt«L 

[0056] (» 1 ) jESW^Sfli: Lt, L i 
OH. Ni(OH), +(C1 0JK?2tf£>Co 
Ni 0 . 9 Co 0 .i(OH) 2 .StfMgfNO), fcfflWtL 
i N i 0 . 9 Co ( , 1 lVlg M1 O ! OiaJtt&Si^cflM 

X'l 5hiI£Ur. £ftH$«^»4>^150 , Ct*lh 
0M*U S 7 O-CT'2 hfla*Ui«, 7 2 0°CT' 
5 0 h«j£L-CjE«ttB£$*fc. XS&BiffOiMKtiM 

(R1NT2000M, 'J#?tt») sr&ffiL*:. fSP£Ar^ 

t mmzmv h tcibmwz ^57^ >i M,x-m-> rz . 

, B e JgSrRWtSWff-* WJ-rtfc-b -y h L, 
H e^AtSt/Sr* 1 ^ ^+*>##*>IHK*'J>IRfc 
WiraStUfc. ft»2 5 0mA, ME50kV, 
CuK«^ig$-fflV\ 2 0tfl 5~9 0deg.C9§EHS:. 
-y 7H 0 . 0 1 deg. ; ttS9^^ 0 . 5 sec CO y 7° 



ftiWS i:OWft«r#M\I3ll&*tt^ifiraU 
&te75Eft£*#>*:. X«lIlJfr«ffl5aSJIU: 9. »fcti 
fe5EffiWPH47X*AT. «-NaFe0 2 m^Mimik 
X'foZ>z\t*m%Ltz. HlfcaWfrFjaR, cUSf 
5£ft, ITHWSIfcirc-*-. Jttt« 1 1 Jt&LT a 14 
tTFy^ft, cttMHftgft. »TWHvffii,**^;t 
L i tf>fifflt;:M g5&*®&LT^&. 

[0057] {mm 2 ) lEmtfmvwMt lx . l i 

OH, N i (OH) 2 1 0m?%<?)C o 

N i M Co,,| (OH), , &tfMg(SH> 4 rffl^TL 

i Nic9Coo.iMgo.dO2 <r)®.f£tti:Z>£olzmM. 

t- 1 5 h^Uc. i*l*18IS#H«+T15(rcT' 1 h 
ffi&U §ibC4 7 0X;t2h^L^. 7 2 0°CX 
5 0 h«aft L-CjEffi«»*»fc. X«EHJf<08i«(Ctt* 

(RINT2000S. U>jr^lt«) SrttfflLfc. ^arAr^ 

bcomMzmtf&tzfommz-?^ 77^wT«^fc. 

CfLSr . Be fgSrtSttfcS^f-^ yA-^^-fe -y h L, 
H e 75?xSrM . ^#<nA&0&m&&NR£ 

WZ-XMMLtz. ft«2 5 0mA, WJE50kV, 
CuKa«». 2^^1 5~9 0deg.O$ESIar. 
-Xx-yTilO.O ldeg., H-^MIS 0 . 5 sec <7X7.-r -y T 

•it. i^ftMfar#^*, wesitfctt^je 
fthcos* e tnmLZ&'hrm&zmix&mi. mm 

%t&T-im£i&#>tz. XfcHifr<7)«SEt&JftJ:9. tt^ii 
fclE»Hf»4A*JlT, «-NaFe0 2 M^JIWflljg 

x-h tzt^muuz. mmm 1 1 uara t a».$ 

ft, ctti^Jtft. te^tmm%t>titzc\bfri>. Li 
[0 0 58] (itmi3) @2fc:*Lfc-t^*fiIoTJ5l- 

*fc LTJ:t^ilS.O r 2«7)«f4i:^M X^— fcLT^'J 
7 >yftt- U f>K^ 9 3 : 7 WSMJfCffl* L . 
4. 7ton/'cm 2 c7)ff73"(:'ii:@l 5mm. U^O. 3 SmrnO^f 

(E-1030S, B£a«) fcfflwc 
Pt-Pd^IfUc. Ar^ffii0.O2-0.04 
torrT. KB«Si{i2 0mA. ^TOSlS^rffit:' 1 5^ 

Ti x^cDM®{-Ag'<.-xh2 2?rM : ffit, 
KSi^2 1 fc LTJ?$ 3 3 5^n>'(?D«^Cu?S*:aia 

f > \y^W. 2 4 t^^•C■ 0 . 5 ton/cm^ COffiTJ SrJDX. 
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mas ( - 1 9 6-c) ««w-^a r ; . mw^nw^tx-m 

-S* k ^r-g. J: 3 1 B*BBttlRa« 1 k H z OXSUfitS 

^t6HtstB{i«a«tik-fi< - 4 . 0 

2 - 0 . 1 S / m k fflcV » , £ £ - 'l^e^ tf«T 

5 0°C*>^>- 1 9 6t:MSIiaEHG:*NvCjETJb 

4. 

[00 5 9] (SOIW3) lal2U7iLA:-t/l^**»tJa 

SK3 %<o 1 ; 9 -f 'i -Af*rt\ lEfSvfffol 
«tfc LrHKM 1 wWRk-*^ > .^"-fc L /CtfU 7 vfc 
h*— ! J t yffi*Sr 9 3:7 iOlftftJtTj* & L , 4 . 7 ton 
/cm* CDE.ll TBS 1 5 mm . flWX) . 3 5 mmO-f 4 A 

-iI(E-10 30S, BAtt«>«:ffl^TPt-Pd 
*WM Lfc. Ar#*Eti0.0 2~0.0 4 torrT' . Jfe 

mm?rai:2 0mA, ifc«i*ia«M-iist'i 5^*4. r 

t vOR 0 ^ >T „ jHS^ >y h 2 3 k L tell, fa? 
«Slt:Ag^-xh22SitL- $ 2 1 k 
fCJ5$ 3 3 S?ny<a«^Cu?gtfifc£*rt*\ 

2 4 J£/0T 0 . 5 ton/cm* OJEE?) £JH £ T * s'iktfi L 

-V ^ * A-A2 6 crate Ltfi*. msMVxmmt 
*«*us. M3eiB«ii50'c*»tiR#a«ii« (-1 

9 6*C) ODKHTftO. «S*«rt»*"C%-«Kk4* 
|$|3K8&<?> 1 k H z 03c»fd£fiLarPJS Lfc. 

iMWSififiK . - 4 OTStefcWCIi 1 0 0 0 S/mOh 
fLTh 0.40 'Cfrt> - 2 0 "Cc^SJKielSCfcV vC 1> ft 

[0060] ( mmm4 > jess** k l-c^ssct 1 *> 

5 : 1 OWSaJfrCS^U »fe*lfc*«l«r*S 2 O/i 
mC^ttlLMST* /t-$ x<7 A?|C^g bJt . gUSflCJi 
Jt*Hi«#2 7 0mVg »A3«H»«:J8v*fc. y 
r-fcli* 'J 7 -y -fab - 1; f> Srfliffl L „ N - X f-fr- 
2-t°a'J Vy (NMP) CPVDF£aSB$-£fc$ffiK 

fe^Uffi*:. 8 0X;-C2««B«H»L-CNMPtWfe»-ti: 
1 • 5 ton/cm* ^t^Xl. 1 2 0 

•C-C 1 6Sfraii^t^c «ttifflWi 1 . OcmX 1 . Ocm 
T\ ^I^El±2.8—3. 1 g/cm^JEIlT&D. C 



[oo6i] immmwAizir^tzmfSLX'^yi' 

§§|4 7tiSSL-Cff^^„ -t^Hi. H^-6 7-Cm 

T«Ai^'D-^7n+t. x^ywxiiiK (suss 

(M) 4 5, -fe^-? (-i-r'Jx^-^yMMtL^) 41, 
*ffi(L i ^JS) 4 6 . -feA^-^4 1 , #B?,®(L i £ 
)g). 4 3, tAV-;4 1, iE®4 4, •te.'N^-.-SM 
1, Xr>-P^»4 5<OMtcffilit. ^x±^Lf_ 

4 1 i:IEffi4 4(i7^1;fl??S4 2 Sr^C* 

^s-tt/ic Sfif^4 2 k 1/cti. ^7 y-ftu yifcyf-^ 

-^-hc7)?F t ^«iJ;o-C. LiPF 6 comm&l 

K 0 . 5 5 m A/cm* OSgfcSTCjEffiiglMl 1 S ^ W ^ 
-mcMM (50. 1 00, 150, 200,220.2 
50mAh/g, 274mAh/g) *T**U 1« 
|g|«t±f*, ^IfiSrlROaJLT. 1. 2-^l^^X^ 

attftg^jSStW-f 4 c WtS^^it ( c/a ) tfDSEfkS: 
[0062] jESHfik LT^JfePJl <otm*« 

ffl t. mmmt ixmm^mit lt^u 7 <yftt*x 
m^-c-3 o^awua. j?$2 0/x^r^£?s«P5ffit- 

[0063] fUmmt tT AJSSfiSr 9 3fift%. SsS 
*fflk LT^'J 7 -yftt-'JT^S 7fift%PiSL^ 

1 5 0*Ct5«^iaKSiaftt«:. BI7t^JIWIt:J:6 

l»-«*t . fiteHLtt* f rati/ 

V—9 7 1 Sr^LT]Effi7 2 i:ftJS7 3 $:fS®t. -ii 

mit!iffi7 4 n%<ntyte$%i\%i\e>wmm®5xi 4 
& ^ v ^mmfo^ 7 5 c^fl4 1 x =y 3 - h-r s ^ k 

SLTfcS. ftiaf7 6l^tli67 4i:, IE®iQ^7 
7l41KfirtS7 5WS»Ufc. «ji!ll*l#7 5tcl± 

(*SBS»r#) 7 9^M$ix. 1 O^EEULhO 

ti 1 mol iOL i P F 6 * l U v Y)V<r>xjyv yii-X* 
-> k ^xf-;^-^^- h<oa-&»ifcfcS»Lfc 

IXOWJtTESl 4mm, 5 0mmc7)l 4 0 OmAhg 
*OR«S«fi*fSRLfc. «ifili±14 0 0mA^4. 
2 V ^-C^S»St'5E«f*, 4.2V t 3«ria3e«EE3E 
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Ml. 140 0mAT'2.7V 4"Cffit6-f &aSMfcHS 
aHOSLIfW 140 0mAt4.2V 4T3£€L. 

ziiz^ims.*) i oo%zimLtiAmt lt. urn 

SrJROHiLTl, h^yx^/^tl 0 W 

mk. max&K&i i c p > jt o l i as-** 

fc. 1 4 0 0mAT*2. 7 V4Tlft*L. ift 

0 OXtKtLfcWII: LT, jE®£JR 
9/iiLT 1 , 2 - ^ h ^ ^ >-4>T 1 0 fl-REftf* 
ft, «3K5Hfe»'*f& ( I C P ) (C «fc 0 L i *£#*>fc. 
Ciltz J: 0 . «flMH»«tt£ Lfc Zh , Li #M 
e 1 tMZft LT 0. 8 7^/KL i <«iiXT«i 0 . 

1 2 *r/U>*> t0.19 (Li WBttKftXt'W 0 . 8 0 * ' 

)V) tx^Mx-h-^z. 

[0064]|35J;0. «aBS*tf> 1 0 0 Lfc 

TO c NtiKft@R*>ft*fl cl MI t ft/Ml cl (i »W 
£ML;^ (c l Bax -c i. iB ) /c i, lD * 
OMUO. 0 2fc/Jv£V%. 4fc» Li i5 Me O 2 0cl 
tHPJE»OlfcWtc2„ M fc, Li 0 .,MeO 2 i0cfW§ 
¥J@R«*'MSc 2. ln i:<«BflS* ( c 2 fflai - c 2« in ) 
/c 2,1,10.0 lfc/hSV*. 06J:9. L i 0 . 5 Me 
O^aififfSSa 1 tStf* cHHS^^Rc 1 <0M 
■&OifcMB (c l/al),„k, Li 0 .2MeO 2 <7)afi 
1S75£iSc a 2 fcr*WS cMSf^R'c 2 OM6aft4* 

(c2/a2)«i„i:«llfc0.1 WiSfflrtt;**. 

[0065] ( Jt«W4 ) IE®»S> LTJfcKHW 1 & 

MS Lfc. 08 tJHRW 1 <0*ffi£ Sffl Lfc*£<3 c W 

m-imemwL* . a 9 c anws^iccwi, c wg 
(c/a) co^s-^-r. s*:. hi otjt«wi 

2 <7)*m£f£ffl Lfc*&*> c WS^^R^fbS: . EI 1 
i izam&T-jmizm-z ctfcfg^Jggfc < c /a ) CD^ 

[0066] iESWfil fc LTJ:t»J 1 &V2<7)& 

HfcttlflU #1tS'Jfc LTM§a£S£*#Ji: LT*''J 7 v 
{tt'^'Jr">-^fiaJ:LT8 8 : 7 : 5t&6 £ dCff 

m, >«t* 3 o ttffluft , j? $ 2 o m co r a- $ m 

OWBfcrg^BLfc. 

[0067] LTAiUHJSS: 9 3Mfi% , fc§ 

mm t LTtfr 'J 7 -y \t t - !J * 7 Sfi%tIS3 L 
?Pl£fflv\ JP*3 O^gBMOMffiWffiL;^ IEMM 

i5ox:v5m$ss23mLti. mmm4kw\mizix 

7 2i:ft8i7 3£«gL, ih.fr«*RtdilllU. 7* 

5 mcom&te 7 4 fwj? a ttz . 1 6 ammm i 

4t^iE®^7 7(i«?fif*I§7 5fc»» Ws. 

(J lmol WLiPF 6 £ 1 'J y h/WflJXf-Uyjfr— j|C* 

-fi: *jx.+)v*i v nm&mmzmm L^teo. 



IR DftWTHttPM t lH)#Ott@ 1 4 ram. 5 OmraCO 

1 4 0 0mAh#**)P31«S*ffi£ft*W:. €«il 
400mAT4.2V 4 TS^SE'C^^, 4.2V T 
3B*fggmE^«L, 14 00mAt'2.7V tX^M 
1-Zftm&Z®L®n Y )mb'iT<<\ 1 4 0 0mAt4 . 2 
V Ji-C^tEU Ztit:9M®*.<7>10 0%£*Ml>tz 
W&t LT . lEffiSrWOajLT 1 , 2-^ h-^^x^ 
>*t'l ?BBHfc##n£ ( I CP ) c«t 
OLiJtS^ttfc. $^>IC, 1 4 00mAT'2.7V £ 
TaWL. Cl^lSrmM^ftOl 0 0%5rmmL^^l.i: 
LT. jE&S-flXOHiL'C 1 , 2-^h^^x^^T' 

i o#m.ffi0t. mifrftftmm (icp> woli 

JtSSCT 1 COWf}T'i±L i #M e 1 IZftLX 0 . 
.89 t/KLi <7)BffiifiXT(4 0.11 ^EA- ) 0 . 

2 2 (L i <7)JRBtftXT*ti 0.78 VI- ) * T'O^T'fe 
0, Li^'Mel^.W:MLT0.3 0€;KL 
i coB^tfiXTii 0 . 7 0^/W.I; 0 ^M^-r& bttH, 

&2mzftmLtz. imm^mmx-itL \ » e it 

7WC#fLT0. 9 O^U (L i OMSI»XT'{iO. 1 0^: 
A) iph0.23 (Li (7)ffiigiMXT1iO . 7 7^71--) i 

x-vyffl&X'hitz. 

[oo68] ms&vmi oio, s^soi 00% 

L/c ttJB3&» ^ . m^M^ 1 0 0 % £ fem Lfc^ 
^(cS-g. 4 T'co c Mft^JSjKAA^Ht cl«,i ft'hffi 
c l aia fcO££ft&(c l Bax -c l Bin )/c I.iB**, 
0.039-0.0 50 t^C^V*. 4^. Li 0 . 5 lVIeO 2 
(0 c Wff&^^fcOffc^ffl c2 iai L L i o . 2 M e O , <0 c 
ttte^SSft^httc 2 ttin i:c7)^fL^(c 2 Qax - c 2 
«i„)/c 2 B i n t0.04 0~0.0 58fc^V\ H9 
StXEl Hi 1 ). L i o. 5 M e OjOadWa^jSRa 1 £ 
*ff S c W^Sft c 1 <m£0>&*M (cl/al) 
max >:, Li,, 2 MeO 2 C0a«g ; FMa2(:*ttl>c 
WtS^JSRc 2OW£«0fMMi (c2/a2) lh l:«i 
tO. 2 0~0. 27i:^:#V\ 
[0069] ( ^J£<5i 5 ) jE^«k LTife 1 frt>$i8 

iz7r>Lti&&<7>m®z®tti. mm i \t lt*m&*«» 

S>JkLT/-KU7-yftf-'j7*^flaUtT88 : 7 : 5 
t^rSJ: a tff*. ^^*HM1T3 OMKS. ff* 2 
0 cot;p 5 ?gCDjS!® tc^flu L3t . 
[0070] nWRflt LTAiiillS^ 9 311%. iS 
*^'J>: LT^U 7 ./^t'-Ur>-€r7*fi:%|ls|^L^ 

m*m\>\ BzsoucommnffiffiizmifiLti. seam 

M#?L14^'J7°oeky$g-fe>'N"^-^7 1 $:^-LTiE@ 
.7 2 fc ftffi 7 3 S: «WI L , iii*««tttc»ia L - Tik 

s ik^Kifift 7 4 tcjfA Lfc . nmarT i e t±^M» 7 

4(C. IESSi ; P7 7li«illrtIl7 5tCiS»Lfc. 

t(i 1 raol COL i P F 6 % 1 'J -y h;UC0X^-U>-*-# 
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Steffi u , «fltte 7 4 wc&m Lfc . ©aiE**ate 

0) 1 4 0 0 mAh gft^nK£*ift«:fr«Lfc. 
14 0 0 mAt'4 . 2 V 4 tTJWarCfcttfc. 4.2V 
T3«HHS£1KEftttU 14 0 0 mAt 2.7V 4t» 
5 EliftDiSU 5@a<0JfC«S«*«l 
fciRbfc. 1M ?>I^te5IO!Bt'>ft«#*£ 1 0 0% 

frtWLt*±1400mA-C4. 2V 4-?Jg*arWE*tt. 
4.2V T3«NH£«EE'C*1itU Jfctt&frfcWL'ttt 
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